Blocking the natural killer cell inhibitory receptor NKG2A increases activity of human natural killer cells and clears hepatitis B virus infection in mice.
We studied the functions of natural killer (NK) cells and the role of the NK cell inhibitory receptor (NKG2A) during hepatitis B virus (HBV) infection in patients and mice. We analyzed levels of NKG2A on peripheral blood NK cells from 42 patients with active chronic hepatitis B (CHB), 31 patients with inactive CHB, and 35 healthy volunteers (controls). Five patients with CHB treated with antiviral therapy were also included to evaluate changes in NK cells after HBV titers decreased. We examined the effects of blocking antibodies against NKG2A or its ligand Qa-1 (equivalent to HLA-E in humans) in immunocompetent mice that express HBV from a plasmid and are positive for serum hepatitis B surface antigen (a mouse model of HBV infection). A higher percentage of NK cells from patients with active CHB were positive for NKG2A (38.47%) than from patients with inactive CHB (19.33%; P < .01) or controls (27.96%; P < .05). The percentage of NKG2A(+) cells correlated with serum viral load (r = 0.5457; P < .001). The percentage of NKG2A(+) cells decreased along with HBV load in patients that received antiviral therapy (P < .05). Blocking NKG2A interaction with HLA-E in peripheral NK cells from patients with active CHB increased their cytotoxicity in vitro. NK cells of HBV carrier mice also had higher percentages of NK cells that expressed NKG2A compared with control mice; NKG2A was likely to be up-regulated by production of interleukin-10 by hepatic regulatory CD4(+)CD25(+) T cells. Blocking Qa-1 in these mice promoted viral clearance in an NK cell-dependent manner. Infection with HBV increases levels of the inhibitory receptor NKG2A on NK cells in mice and humans, and reduces their ability to clear HBV. Reagents designed to block the interaction between NKG2A and HLA-E might be developed to treat CHB infection.